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(2) Japanese Patent Application Laid-Open No. 09-072926 (1997) 

"CANTILEVER, MANUFACTURING METHOD THEREOF AND 

SCANNING TYPE PROBE MICROSCOPE USING THE SAME" 

The following is an English translation of an extract of the above application. 

5 

A cantilever for a scanning type probe microscope comprises a filmy beam portion 
1, a support 2 and a probe 3. The filmy beam portion consists of an inorganic material 
film 6 having insulating properties such as a silicon nitride film, a silicon oxide film or the 
like. The support 2 consists of the inorganic material film 6, a silicon substrate 7 and an 

10 inorganic material film 8 having insulating properties such as a silicon nitride film, a silicon 
oxide film or the like. The probe 3 consists of a protrusion 4 having conductivity, a 
silicon oxide film 5 covering the periphery of the protrusion 4 other than a point portion 
thereof. Upper surfaces of the filmy beam portion 1 and the support 2 are wholly covered 
with an inorganic material film 11 except an electrode pattern 10 which is electrically 

15 connected to the protrusion 4 via a wiring pattern 9, and lower surfaces of the filmy beam 
portion 1 and the support 2 are covered with the inorganic material films 6 and 8 having 
insulating properties and the silicon oxide film 5. 
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1 

i&mm&v&mi 

wi-t^£*iTv^^«4&;fr-r£a5#fcju ^-ci& 10 

[W3<JS2J ws^s ig3tt©*V?-wt— iz&^-z, 

©ftiggiS^i: iiuiBW&gP t &*£U&£&lft-*- S Sffli&gB** 
* £ £ £ -S £ t. *&WLt * >^ w*— « 
[»53?«3] »#ja2i3«©#>^WN--K;}3v-Ts 
ftreattttiu Buf3#ft&£*t-33^©ft^##g?W 

im&mH lf#«3f3tt©#>^WS-{;::i3V--C\ 20 

[»:#JS5] flf*«4f3ffc©#>^Wt-£:}3V-T, 

-rn*»tg3*©* >^l/M-i: > 

T\ ilfig3#>5 i Wt-©im£iiutB&&^K;ttbT J tr© 
«ffl± £76* Tigris ^ 30 
WB*tt«aiB©JKttCl6 bT£ b S huIBA >^ Wt- 

U mil3tetfe%i«B*^bfc«^r{c N Hui3«^Hi^ 

©aa^o^-^-e-ntijjtSx BuiBS&f-icsitfiS'SM 
fj§3*>5 : -i'^^— ©^©si:*s mz&tm-?zM 

btsiLifcftKi® £ 

50 
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U 3 >^©iaSiSti(e^&W^5«Mft*t^JS*JKfig 

hu§3^ 3 >«g©aBCBj5g^nfcftt«W3i4M©m^ 
suf3iap**.stti bfes- y n >a«©gp^-siitt(ri 9 

^>^bT, B5I3IRI«ttJ|sHR©BUI3l8PCaSS-r5t6tt 

awas" y 3 >a«©H?t3 h v >^-»«-c««Mbc «t or 

IK© hi/ >^gU^fc, KM/ ^^S^-KJgigg-r SmflBS' 
HU§3^J5Jc^tlfe^«i4WJ|4©±(C, »IM£&#-*-S*lMI 

«©Siac^?n&Bu33jifti8«3|sfj^stifwif3i' y 3 > 

BIBS' 'J 3 >ffl£© h ix V^gP^tcfiggbfcRfb^JK 
*i>^>^Lt, iiriI3R<b3lJRM©hi/>^#CJI2 
fiK^tifc#«tt^©$fe^S^ttS^#5xgi:SW1-5 

[»^9] lf^8BB«©*>5 L l'/N--©Sji^(C 

•y-x ^t©(g^©At±i^©&«)©«^*^^-i>c: 

[^W©P*lll*i!i«i] 
[0 0 0 1] 

[^*±©fijffl^»] *^B^{i % m^mxmmi (af 

M) , ^*SS^b^SiSaM (SECM Scanning Ele 

ctrochemical Microscopy) x SVSIS h 

i (STM) ?©^«S7D-7IJSi0^^, lo* 

tz&mm<Dffim*m-r z b&izm^ z z £&&&&*> > 

St5^*>5=-^^-©Sii*»K:|8-rs. 
[0 0 0 2] 

©^x s.sv^i^a-fb^ttMtceabfe'C^-i's 

[0 0 0 3] ^©«to5&-f pt— •^SUSjltlT'D-y 
S«m©««W*:fe©fc btfct> te^©«B©G3a^ 

sif r >*)mm.m (stm) *j:wb?ih* 
ses^ (afm) mmnmm^comkmmmr-<D{h 



( 3 ) 

3 

MmmnitUb^mmi (secm) wmm 

[0004] z.t\i±><Dm®m<Do*>, jgMSLvy^frm 

s«S£*ttay-r5i&#®a±^ xp-xtbTSteigcgi 
*y&3?»ttgis$f-£ffli->-t^s©cfc^u iR^MftmR 

tooo5] m¥mt>mim£M£M h >*)m io 

[0 0 0 6] 

T, «8^^®©fb^Sjfc&, tH^TttflslsWttJtfcW 20 

[0 0 0 7] XP-Xi:b-tfliV^«88©@*#*£< 
»^©&3^©{4Sfr£©aS£^;ett 

^^©.fco&WKlii&'Jas) C^H-rsm^b^ 
fi*6fc#-5 ^ 77f-i« £>©S)fo£f£ 

y-i-x^jfe-s) ©*g£fciu mmmmtitmisT*g < 30 

l^nTH-SS-C- £ & < & o T b £ ? ^ -5 P^Sj&A^ b 

So 

[0 0 0 8] ^©feto, tSSl^bfSlilfflT'n- 
WTKtS'M^ofc. ^©fc«\ jt*^a§Ub3*iI 

awrctt, aim. ^**&*fc^*ttfci6«%ujt 
u ^©&«si5£tt£gffl£i±fc&©#fflv^*vT:^ 

«fc-5&, #>^WS-Tffi£tt£«»14«Ug£Sfibfc:r 40 

[0 0 0 9] Sm©Sfii!i#^&««£f£ffl^fe«S« 
«Mb«MH««rcHU XP-^i:^fJ*®©ffl*f(iBH 

*>©#*£•?. «®©Yb^WttH£v«ytr>^bT^fc. 
b*>bfc#£> d©^"C-{±, »&*l*fl|**«, Mtfc^l 
«a©^tfb^e«JttH©^S|ill^{c^A,^t)©i:* 50 
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IEil&<b^ra^£f#s;:£a s T*§&^i:^5:fc 

[ooio] #»bj3Bu &±<Dmm£<&mfrtzt><DZ'& 

iLLXm&+?>z£&X'gZ, ^SMXP-ys«ms 
[0 0 11] *fc, *^©ffe©BKjl±, buI2*>^1/ 

s feto©^jt^ffi^#t^-5 c 1 1 fes o 

[0 0 12] 

[i$s£8¥&-rsfc«>©3MS!] ±iBaetjH;, vtikmam 

[0 0 13] ±8BBa«Jtt, ±!3#>^ws-i;, 

K*>^•^'7^-cDgl^^*>f > ^mbTv^5^i:Buf3 

«c^i:©HC^n-5S^^ttHi-rsS^tti^|gi:^ 

s«aftUi*©!i:^*tfttjbMfc*fWtBJb-r, matttMb 

*n©«a©ffiij^©^tt^ix(c43tts, HugBK^h 

zfegsLzrv-^mfflmz i t) assigns. 

[0 0 14] ±i3flfa©ifSj«u JRtt&flS&ljqRjK 

1-5J««l«^JK^^-|-2.xSi:> BulBf V p >*«© 

ni? <? mm bfc ^ u p >*«©ge^-^it«{cai * > ^ 

bTs l3flBMtt^^JK®B3l8PBa^aGR-r-Sflltt<DhW 
>f-^HiifB^ , JP>SIRt^^-Sxai:, huIB^'Jp 
>*«©buIB h v >^Sfc0-fcaraMbfc «k ^{b31^K^ 

«© M/ >^su^t jsgft^f titzMihmmmo h v 

^•i:, KM^>^^cig^1-?»H5iB^ , ;p>»«©^ 
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5 6 

ttraMb««JR©hl/>^««-t:»«*nfe*«tt«i|B|. [0 0 2 2] Cif, §864, mw**->9, 

<D*M&$itiizia:zz&k.*mirzz.£.&tomb.-r*ij tt/^->iott, asv^tiaift©»&s»B© 

>*wv-©«36#isc,fc!>aua3iis. ^«jg^e>«fiK^ni»o «S©&JWBft»&«JiEf SIS-S- 
^O 1 5] 09*.tt % -i'DAXIi^nAOit *©±fcjg 

[#ffl] >*wi-tt, 10 «*h&^»7^? *©sa«mi: Ut*l/ft4ioi 

tt**f **B«*U R2se*fc«lfflfl-i:, KJfettfcfl 2=»6«bft-T«. £©J:5&*]«fc,fcn« x -*UAJZ. 

«»fl:tf«fcnTv>*. c©fe», -r^>s$tr^ as«©««««^6)&iftM-rs^'7;i/^^>>A^© 
mHfcm<Dmst^mmx<o^mmifm& [0023] s& % i^i«t^i:nK»©t^bfw 

[0 0 16] &&^SlB©fl£tSCjCfc;bT£b3, [0 0 2 4] Ku^t J: t> * >fl/M-Oi 

tt*S:afcfTbTfT3£i:fc*t>» tttft«9&lB<Z>ft#ftH£ 20 U;t-t«EIBt5IICtt, *©»*tftffl©&»CJH»3 

[00 17] ©— «t»«-r*. *fc N *©ft©^FiSfc:j;t)*>^-w 

u&^aiESirn— ^Hiw*©iat«**n-twaffl*# [0025] ^gdEM©* >*-wv- $m4<Dftm 
itTiista. sifx *sPfc©m^i$gsii£fy5«@A<*-> 1 

[0 0 18] g*K *J8HB«afflbfe*^l/yt-<o- 0£BfeVNTfct, «6tttt***-*KTf«fc>*iT#»K 

^JMHKov^T* Sis H2ft#JRbTBiW"r*. id ©*>^Wt— -eB:»£#afifc N SM^f©K«©« 

5. 02fc£, HI ©^®ST* 30 [0 0 2 6] ±Mb&*>^WV- ©«j§^© 

— «i«ht % E3^#^bTitt^-rso H3i± > 01 

[0019] *mm<b-to Wt— tt, a 1 avei 2 Stfl 2 C^f* >^ ©§SJSxg©-0Sft^-nR 

rm-3 £&<r*.tv*s. aw-3tt % [0027] *«f©«st*atfc:*v^Ttt^ t»-r*» 

^4©&rad»&ii*^T<?©jaBB&a3SMHg izm<m (WMbmrnsso x^Lt>titz3^fy^mm, 

stms t.*>t>mtfizixx^Zo nmvimsitiiAs ma& 2 5o,um s (1 0 0) ®^(a©n®>>>jn>»^7© 

^JKX(i®-fb^K^^©«eatt!&W^-Sftl«l«i(sHK6 pjjgfc, fi£EjRfflrtJiatfcJ:i)^DDS/5>fc7 , > J E 
-C*lJastiTV>*. £*W*2HU fetttmRB fc, i^'J bTtt-fbSSlWlfe 7 0 0 nmrtHtf 

3>©S«7i:^ ^bS*IKXttlWbaiRJK*if©^ 40 C't% ±ffi»fbK, gfbStS&JgtfE 1 #<DM!®& 

[0 0 2 0] *£»«©* >?-Wt— CO:, #g [0 0 2 8] S6C, S« 7 ©±®©JRI«W«M 6 * 7 

«s*u &$m4<D{iLWirzmm®.m&i(DifGimi%i3i -^m^ictot, »K7©±h©»«#3|bh^ 

*»6S«rt*2©±liMB^SilFfe % BB*l^*->9*9fcj£ 6©8rJefl»JrC, ^ 7©*B£gm£*3-Sa#ii$5 

£ftTV>£. E«^*— >90:, *fc x 3a**fr2±fcU& ~3 0/zm©H^^K©ggp6 a&^fiK1-§. 

fiK£ftTV>£, *«£©«*U&8M*£3I-*-Sfeti>«ff [0 0 2 9] *©&, £©S«£, ^cRflsAU^A (K 

/^->1 0C«tt3ft*. filTOKHB-Ctt^ B OH) *8it*©j/U3>ffl©x?f>ir«c«U Su 

lfc*lt4±*fi!ft±*ai:bT««-rs. 83*WS«i(sHI86 N 8*^^i:U BBP6a*>6,&ffib 

[0 0 2 1] *^Sfi«?!lT-a:, WRttSSl 2:33«tt:2® 50 tzW§Ll <Z>®fr&wnMmz^y7>?LX, m%&ttn 



( 5 

7 

m 6 ©ran 6 a izmmt s mftmvxD 1 & 

l£-fZ (El 3 (a) ) . ft** ti,X (10 0) 

H^^ScDt^©*SfflV^e>^^Tl^SCDT, (1 
1 1) ®T-g»II$tf?±U hV>f7aOltt54. 

[0 0 3 0] ^©«L El 3 (a) fcja*t-ttJB©»gfc« 
SUPCAft* M£***lSH*lif>-V 9 0 O'CfcflDflfc 
U gffibfc*^?©^^? a©g|5#lc£^bfc:<fc 
»>»{bJ£SMt5*J*ft3tt* (EI 3 (b) ) „ lift 
^©^ftiffJ&^iStbTfctv 10 
fc*^rft©J&a"Cfe*fcfc^. »fbJSfSU8l©fiSil&K 
BMW 1 t t^CDgP^-T-ttilv^i: V> 
5*£R£WbT^3©TN a©gi5#£jEt£Sb 

tt^Tl&igC^ c fc t fe 5 o 
[0 0 3 1] ««7©WH©||fct8*mM6, 8t 
fcfbT, *JR>RSflS 1 ©»fS©JB*lftB'3a«* 2 <DfffM 

y^>^i££«fct)^*-^>^£fl5l- (EI3 (b) ) . 

[0032] ^cd^ Ei3 (b) (c^-r«sg©atgcD± 20 

<b&lRJ« 5 © h 1/ >^ 5 a <D&fHz$m 4 fcJBJ*-*-* t 

JVr->9iZ&M1-2>mM'l*-> 1 OS^-TS (El 
3 (c) ) . #HSE0iJT-fciu S»tt£Bi5#>3fcto£, (i 
b»£5 nm©^DA£fi£ffilL;fc&tCv M30nm 

fiKffilbfe. 

[0 0 3 3] S^C, 7>t\v 9 V >^{C«t ORfb^JKft 30 
±®ic 5 0 nmfliiL, *RW*mJ£ 1 1 ^F^tS. 

> i o^si»§s flbc^ssu^^iB^e.^ 

[0 0 3 4] fOtv Z.©««$2 0~2 5wt%©jg 
Yu**V4 Yimm (TMAH) tSU mjfB^*- 

— «t t> mm ufc^fi«:s/ u n >gp^9-©^s^m-r 

5. 

[0 0 3 5] S&fc. ±135113©^^*:* >fWt- 40 

^ 4 0wt%©ssr-8 5°c(3*p^$nfc*^{b*'; 
>*n»*u SMbajw«5©Mjifta5*»63se4S;-t>r* k 

[ o o 3 6 ] ifec, fiLhKni bfeEi i m?m 2 ©* 
w?-&/8v>fe, tis7o- ymm&co-mmm iz 

V^E14£ffl^-Clfct!8-r£ 0 04fcfc, C©^*M7*P- 
^K«aS©«RiilS«!^E!t?fe5. 

[0 0 3 7] C©^4S7-n-r®eS^(i, miRVM 50 
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2£7js-r#!jg£flii;L;fc#>3 : -wt-2 1 fc, gE#>^ 

5^Wt-2 1 ©*Mtt*ffi©«5**tfttBt-S«5^ffigi5 
2 3 k, g[;*j>^WS— 2 2SW!ai*^UlgP2 
3£X, Y, Z^|Sj^^g|$-B-5^Sim^2 4i:, 

\C$m*Jiy-3 1 -f*->£#trjgte£Aft£fc«> 
©*f§3 2 3fce,yfC^©^^.3 3 fc % A>f|/M-2 1 
i:6£»3 0©«JfWb^to«to£$flfl!Pb#>^ws-2 l 

sura 3 o fc aoM-f ^ > 

(«BETOPSV«^a!l^fi) 3 4£u # 

jessi (^j^-^^bmm^iaw^Dx^sei) 3 6 
tBsc 2 3 & e, mzmmmmmvmmmfemw. 3 4 

©7 i -^*9l>)iitf«igi:K|g»|lgS2 5 ^JfflJ-TS«i 
|g&*-fSn>t:a.— # 3 5 tZtifZo El 4 (3 

*3 7tHfc*«3 2rtC||«bfctf, V^f7'J^ 

[0 0 3 8] *SIMI0!UC43V^*Ctt, tt»ttm»2 3 fctt 

[0 0 3 9] ^W#f>i'3X^!/ h 3 4li s — ^$>S 
V^m^©^D^vA{3«£v>^b$-B-fe®EESK^3 0 

[0040] ^mmm<D^myti— -rmimiz&zm 

2wzfgtbe>titz®mz&mztitzmi3 ocommizm 

3:fo&mmwLfptz®,&X'^2>& : 5iz, m®m*(DKm3 
ot*>fi/M-2 i tcoGLm&mm-rzo c©«^ 

Tn 3>tTi-^ 3 5©SiWK:j;t3 s A>fWt-2 1 
©»Mtt*gP 1 <DMfrtP—%Hztt.& «t -5 feWlffim 2 
4©Z^r|pjT'©^<4S$iJffll-r-5Ci:f*>^l'>'^-2 1 

©ztte^j»b)&*se>, s£*43 0iiB± (xytjisi) 

[0 0 4 1] 3>lfj.-^3 5(i, ^ 
«)«»feM«^tf©«IS©Sy«iS©^j^^^^C*v^T^ A 
>^WS-2 l©^*s-^i:J&:S^»««2 4©Z^r 
|Rj©ffiB©fii[Si5e^3 0©^jB^©««i:bT^ KM 

3143 0 hijyf-X/n— 2 l fc©fHfc3J;!ra£ft£«^ S 
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[o o 4 2] xmmmoTE&mrv-ymm&iz &n 
[o o 4 3] *mmmx-&. *>fvn-2i©i^ 

— ^fc 1-5 «fc -5 1 Z ;&|D]©g(£rfi£f&iJ2U LTSSLfe 

z^|pI©^teSifesv^ttffl^)DSffis$^J^Wboo N 

[0 0 4 4] *^JS««JT-^ *>^Wt-2 U 

<z>«stBtesg£i£-5 < ^ i: £ «fc ») sg^sft ^nai: 

[0 0 4 5] 

[0 0 4 6] Sfc, *»Ui©«JfcSJSK:J:ntt, huSS* 

So 

[0 0 4 7] 

[01] *»Bfc wt-©- 

[02] @l©*>f-l/n-|i^f,If:i 
[S3] 03 (a) : *J8(!tJ:8*>f ©gtjig 

um<D— mmrno— isims tanst- 5 &#>©**£©»? 



-2&E0|J©«W&« 



10 



20 
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03 (b) : #»WCJ;3*>^Wt— ©JHj&erSs©— 

E3 (c) : ^mvi^iii^u^— <om^m<D— 

[04] *f5iBK:J:S3t*ffi7D-^Bmn©-SQK« 
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2 • - 




3 • • 
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• h V V^- 
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9 • • 




1 0 • 




1 1 • 




2 1 • 




2 2 • 
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2 5 ■ 


• •■MUSK 


3 0 • 




3 1 • 




3 2 • 




3 3 • 
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3 5 • 
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• *#JRMML 


3 7 • 


• -ttmmm. 
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